Abstract. Bioreactors are good devices for biological and chemical reactions. In this paper, two-dimensional flow fields and three-dimensional flow fields were simulated using Gambit and Fluent software to determine the shear stress and velocity curves of the immunoisolated co-culture bio-reactor system (ICBS). For different speeds and S-curvature curvature, the mass transfer effect and flow field of the two sides are calculated to find suitable conditions for cell growth. It was found that the growth of cord blood CD34 + cells was most favorable when the 10 rpm co-rotation condition in the case of a two-dimensional flow field. The three-dimensional flow field focuses on the shear force of the double-tube side fluid. It is found that the shear force increases first and then decreases in the near inner wall surface area; the shear force increases gradually on the near outer wall surface.
Introduction
A bioreactor is a device used for biological or biochemical reactions. It also monitors and controls important parameters under culture conditions such as biomechanics, pressure, pH, temperature, nutrient and waste metabolism and mass transfer, and 3D culture [1] [2] [3] . Bio-reactors can be relied upon to create a 3D environment that is closest to the natural extra-cellular matrix so that we can culture specific types of cells in vitro [4] . The polylactic acid-glycolic acid co-polymer is randomly polymerized from two monomers, lactic acid and glycolic acid. It is a degradable functional high molecular organic compound with good bio-compatibility, non-toxicity and good capsule formation. And film formation properties. Cells are fragile and therefore very sensitive to liquid shear. Correlational fluid dynamics analysis of bone powder/PLGA composite microspheres-osteoblasts and microcarrier-osteoblast aggregates during dynamic co-culture, and to detect the magnitude of the shear force received during the dynamic process and the change in the flow velocity distribution of the surface fluid of the aggregate. It provides a certain reference value for the optimization of bio-reactors for subsequent cultivation.
Methods

Fluent Software Mathematics Model
ANSYS Fluent software (ANSYS, Canonsburg, PA, USA) was used to calculate fluid flow distribution, and heat and mass transfer in a complex geometric system. It provides ideal grid adaptability and can solve complex fluid problems easily by an irregular grid, which is provided by complex geometry.
Setting conditions of multiphase simulation reactors
The Physical Model of Reactors. As shown in Fig. 1 , these are respectively a schematic diagram of the overall structure of the ICBS and a specific design size and a schematic diagram. Boundary Conditions. In the 2D flow field model, fluid is considered to be incompressible; flow is considered steady state. Assuming the z-axis is infinitely long, ignoring the end effect. Table  1 gives the parameters and associated boundary conditions for the simplified 2D and 3D simulation models of ICBS. 
Results
Two-dimensional Flow Field Simulation
In the Fluent simulation, the distribution of flow velocity at different speeds of ICBS can be obtained. Figures 3A-D show the case where the same direction speed is 10, the reverse speed is 10, the same direction speed is 20, and the same direction speed is 30. It can be seen that in four cases, the distribution of the flow rate is almost uniform, and the reason may be that the rotation speed is low and the fluid is in a laminar flow state, so the rotation speed of the fluid is almost uniformly distributed in the radial direction. Figure 4 shows the velocity and shear distribution of the flow field in the ICBS co-culture system under different conditions. Figure.4A -B shows the trend of the velocity and shear distribution increasing exponentially in the radial direction; in addition, when ICBS In the case of reverse rotation, both tend to grow faster than in the same direction. As shown in Fig.4C-D , when the rotational speeds were 20 rpm and 30 rpm, respectively. The distribution change law of the velocity and shear force was similar to that at 10 rpm. The values of the velocity of the fluid along the radial direction (horizontal line) at different speeds are selected to fit the shear force generated by the fluid. The results are shown in Fig.5 . At a rotational speed of 10, most of the fluid area, the shear force generated by the counter-rotating fluid (Max: 0.173 Pa) is higher than the case of the same direction of rotation (Max: 0.106 Pa); as the rotational speed increases, the shear force of the fluid will increase significantly. At a rotational speed of 30 rad/s, the shear force is up to 0.659 Pa, which is extremely detrimental to cell growth. When the rotation speed is 10 rad/s and the rotation is in the same direction, the shear force is relatively the lowest, and the maximum is 0.106 Pa, which is advantageous for the growth of hematopoietic stem cells which are sensitive to shear force. 
Three-dimensional Flow Field Simulation
The distribution of the flow field under the three-dimensional model of ICBS is preliminarily simulated, and the shearing force of the fluid on the double cylinder side is mainly investigated. For the selected section, the cloud map and velocity vector of the velocity distribution are investigated to understand the flow and mass transfer effect of the fluid in the culture chamber. Partially representative results are shown in Figures.6-8 . Figure.7 shows the ICBS binocular rotating side velocity and shear force distribution. It can be seen from the figure that the velocity distribution is polynomial, and the velocity fluctuates greatly in the region of 0.5 cm near the inner wall; the velocity increases gradually in the region of 1.5 cm near the wall; the shear force increases first and then decreases in the near inner wall region. The maximum value is 0.02 Pa; the shear force is gradually increased on the near outer wall surface, and the maximum value is 0.085 Pa, which has a small shear force value. Figure.8 shows the trend of the velocity along the axial direction of the ICBS. It can be found that the velocity at the ends and the middle of the curved surface can reach the maximum value. 
Discussion & Conclusions
The two-dimensional flow field simulation study in ICBS shows that both the velocity and shear force distributions increase exponentially in the radial direction; in the reverse rotation, the growth trend of both is higher than the co-rotation (where the reverse rotation fluid The shear force (Max: 0.173Pa) is higher than the co-rotation (Max: 0.106Pa)); when the cord blood CD34 + cells are expanded and cultured in vitro, the layer fluid shear force should be controlled within the range of 0.1 Pa. And under the condition of 10 rpm co-rotation, it is most beneficial to the growth of cord blood CD34 + cells.
Shear force stimulation can promote osteoblast differentiation and factor secretion, so the monocular side can be neglected; HSC is sensitive to shear force, and excessively affects the expression of surface markers, especially cytokine receptors. Therefore, the three-dimensional flow field focuses on the flow field on the double cylinder side. The research shows that the velocity fluctuates greatly in the area near 0.5cm in the inner wall; the velocity increases gradually in the area of 1.5cm near the outer wall; the shear force increases first and then decreases in the near inner wall area, and increases in the near outer wall surface, two places both have smaller shear values. In the axial simulation, it is known that the velocity changes continuously along the axial direction, reaching a maximum at both ends and the curved surface.
